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ABPL: 

Flame retardant polyester compositions exhibiting good processability comprising 
at least one polyester resin and a flame retardant additive comprising a 
halogenated polycarbonate resin and an antimony compound in a polyetherimide 
ester elastomer resin carrier. 

BSPR: 

This invention relates to flame retardant thermoplastic molding compositions, 
particularly thermoplastic polyesters and mixtures of polyesters and 
polycarbonates , having incorporated therein a novel flame retardant additive for 
such thermoplastic compositions. More particularly, disclosed are flame retardant 
polyester compositions having good physical properties and exhibiting good 
processability comprising a polyester resin, preferably a poly (butylene 
terephalate) resin; and a flame retardant amount of a novel flame retardant 
comprised of (1) an antimony compound; (2) a halogenated polycarbonate resin and 
(3) a polyetherimide ester elastomeric resin. The novel flame retardant additive 
of the present invention can also be utilized effectively in polyester 
compositions modified with a polycarbonate resin. 

BSPR: 

In addition to the optional use of a polycarbonate resin in the compositions of 
the present invention, said compositions can also optionally advantageously 
contain one or more of a resinous impact enhancer and/or a mineral reinforcing 
agent . 

BSPR: 

It has surprisingly been discovered that standard polyester flame retardant 
compositions, when modified with a novel flame retardant additive composition 
that is comprised of a halogenated polycarbonate resin, an antimony compound and 
a polyetherimide ester elastomer have superior processing properties than 
polyester compositions not modified with this novel flame retardant additive or 
modified with conventional flame retardant compositions. This superior 
processability may be shown by the lower melt viscosity exhibited by examples of 
the present invention over a control sample formulated with a conventional flame 
retardant additive. In addition, it has been discovered that various other 
physical properties of polyester compositions formulated with the novel 
concentrate of the present invention are comparable to those properties exhibited 
by the control samples. 

BSPR: 

These polyesters may be advantageously modified by being blended with a 
polycarbonate resin. In addition, these resins can be blended with a resinous 
impact enhancer or a reinforcing agent . 

BSPR: 

According to the present invention, these polyester resins are formulated with a 
flame retardant additive which comprises a halogenated polycarbonate resin, an 
antimony compound and a polyetherimide ester elastomer resin carrier. 

BSPR: 

The second component of the flame retardant composition of the present invention 
is a halogenated polycarbonate resin. 
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BSPR: 

Preferred halogenated polycarbonate resins are those derived from, at least in 
part, halogenated dihydric phenols. These include high and low molecular weight 
polycarbonates and copolycarbonates as well as the diglycidyl ethers of dihydric 
phenols. The former may be prepared by reacting the dihydric phenol with a 
carbonate precursor, e.g. carbonyl bromide or carbonyl chloride and, optionally, 
other dihydric phenols, glycols and/or dicarboxylic acids. The latter may be 
prepared by the reaction of dihydric phenol with a glycidyl or a glycidyl 
generating monomer such as epichlorohydrin . Suitable examples of the halogenated 
divalent phenols that may be employed in the preparation of the carbonate and the 
epoxy resins include 2 , 2-bis (3 , 5-dibromo-4-hydroxyphenyl) propane, 
2 , 2-bis (3 , 5-dichloro-4-hydroxyphenyl) propane, bis (3 , 5-dibromo-4 -hydroxyphenyl) 
methane, bis (3 , 5-dichloro-4 -hydroxyphenyl) methane, 
2 , 2-bis (4-hydroxy-2 , 3,5, 6 - tetrabromophenyl ) propane, 

2 , 2-bis (4 -hydroxy- 2 , 3 , 5 , 6- tetrachlorophenyl ) propane, or the like. The most 
preferred halogenated dihydric phenol is 2 , 2-bis (3 , 5-dibromo-4-hydroxyphenol) 
propane, wherein said carbonate polymer or copolymer and epoxy resin will have 
repeating units of formula VI and VII respectively. ##STR6## wherein Z is a 
halogen atom, preferably, bromine or chlorine; b and c are, independently, whole 
numbers, including zero, and i is a whole number from 1-4, preferably 2. 

BSPR: 

Preferred halogenated carbonate polymer flame retardants are (1) those having 25 
to 75, preferably 3 0 to 45, weight percent of the repeating units comprising the 
chloro- or bromo- substituted dihydric phenol units and the remainder comprising 
dihydric phenol, glycol or dicarboxyic acid units and (2) low molecular weight 
tetrabromobisphenol A polycarbonates of 2 to 10, preferably 4 to 7 repeating 
units and end capped with tribromophenol . 

BSPR: 

The molecular weight of the halogenated polycarbonates may vary widely and are 
generally from 2000 to 40,000. A preferred high molecular weight halogenated 
carbonate polymer will have a molecular weight ranging from about 20,000 to about 
40,000. Also, the halogen content of the halogenated carbonate material may vary 
widely. The preferred halogen content is from about 2 0% to greater than about 8 0% 
by weight, preferably from about 35% to about 70%. 

BSPR: 

The amount of the impact modifier can also vary widely. It has been found that 
even relatively minor amounts of the modifier are effective in providing 
significant improvements in impact strength over a range of low temperatures. The 
optimum amounts of optional impact modifier used will depend on the type of 
impact modifier employed. Generally, an impact modifier will be used used in 
amounts ranging from about 5 to about 75 parts by weight, preferably from about 
10 to about 30 parts by weight based on 100 parts by weight of the total resin 
component, that is, the total of polyester resin, impact modifier resin, and 
polycarbonate resin, if any, utilized in the composition of the present 
invention . 

BSPR: 

As indicated, the composition of the present invention may also optionally 
include a polycarbonate resin. 

BSPR: 

Polycarbonates suitable for use in the present invention are any of those known 
in the art. Especially preferred polycarbonates are high molecular weight, 
thermoplastic, aromatic polymers and include homopolycarbonates , copolycarbonates 
and copolyestercarbonates and mixtures thereof which have average molecular 
weights of about 8,000 to more than 200,000, preferably of about 20,000 to 80,000 
and an I.V. of 0.30 to 1.0 dl/g as measured in methylene chloride at 25. degree. 
C. In on embodiment, the polycarbonates are derived from dihydric phenols and 
carbonate precursors and generally contain recurring structural units of the 
formula; ##STR7## where Y is a divalent aromatic radical remaining after removal 
of the hydroxy groups from the dihydric phenol employed in the polycarbonate 
producing reaction, and n is greater than 1, preferably from about 10 to about 
400 . 

BSPR: 

Preferred polycarbonate resins are of the formula: ##STR8## wherein R . sub . 1 and 
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R.sub.2 are independently hydrogen, (lower) alkyl or phenyl and m is at least 30, 
preferably between 40 and 300. The term (lower) alkyl includes hydrocarbon groups 
of from 1 to 6 carbon atoms. 

BSPR: 

Suitable dihydric phenols for producing polycarbonates include, for example, 

2 , 2 -bis (4 -hydroxyphenyl) propane, bis ( 4 - hydroxypheny 1 ) -methane, 

2 , 2-bis (4 -hydroxy- 3 -methylphenyl) propane, 4 , 4 -bis (4 -hydroxyphenyl ) heptane , 

2,2- (3 ,5,3*, 5 ' -tetrachloro-4 -4 * -dihydroxyphenyl ) propane , 

2,2(3,5,3' ,5' - tetrabromo-4 , 4 ' -dihydroxyphenol ) propane, and 

3,3' -dichloro-4 , 4 1 -dihydroxydiphenyl ) methane . 

BSPR: 

Other dihydric phenols which are also suitable for use in the preparation of the 
above polycarbonates are disclosed in U.S. Pat. Nos. 2,999,835; 3,038,365; 
3,169,121; 3,334,154; and 4,131,575, incorporated herein by reference. 

BSPR: 

It is, of course, possible to employ two or more different dihydric phenols or a 
copolymer of a dihydric phenol with a glycol or with a hydroxy or acid terminated 
polyester, or with a diabasic acid in the event a carbonate copolymer or 
interpolymer rather than a homopolymer is desired for use in the preparation of 
the blends of the invention. Blends of any of the above materials can also be 
employed to provide the aromatic polycarbonate . In addition, branched 
polycarbonates such as are described in U.S. Pat. No. 4,001,184, can also be 
utilized in the practice of this invention, as can blends of a linear 
polycarbonate and a branched polycarbonate . 

BSPR: 

The polycarbonate may also be a copolyestercarbonate as described by Clayton B. 
Quinn in U.S. Pat. No. 4,430,484 and Kenneth Miller in U.S. Pat. No. 4,465,820 
and the references cited therein, incorporated herein by reference. Preferred 
polyestercarbonates are those derived from the dihydric phenols and carbonate 
precursors described above and aromatic dicarboxylic acids or their reactive 
derivatives, such as the acid dihalides, e.g. dichlorides . A quite useful class 
of polyestercarbonates are the aromatic polyestercarbonates derived from 
bisphenol A; terephthalic acid or isophthalic acid or a mixture thereof or their 
respective acid chlorides; and phosgene. If a mixture of terephthalic acid and 
isophthalic acid is employed, the weight ratio of terephthalic acid to 
isophthalic acid may be from about 2:8 to about 8:2. 

BSPR: 

The polycarbonates of the subject blends can be manufactured by known processes, 
such as, for example, by reacting a dihydric phenol with a carbonate precursor 
such as diphenyl carbonate or phosgene in accordance with methods set forth in 
the above-cited literature and U.S. Pat. Nos. 4,018,750 and 4,123,436, or by 
tranesterif ication processes such as are disclosed in the U.S. Pat. No. 
3,151,008, as well as other processes known to those skilled in the art. The 
aromatic polycarbonates are typically prepared by employing a molecular weight 
regulator, an acid acceptor and a catalyst. The molecular weight regulators which 
can be employed include phenol, cyclohexanol , methanol, alkylated phenols, such 
as octylphenol, parateriary-butyl -phenol , etc. Preferably, phenol or an alkylated 
phenol is employed as the molecular weight regulator. 

BSPR: 

Also included are branched polycarbonates wherein a polyf unctional aromatic 
compound is reacted with the monomer and carbonate precursor to provide a 
thermoplastic randomly branched polycarbonate . The polyf unctional aromatic 
compounds contain at least three functional groups which are carboxyl, carboxylic 
anhydride, haloformyl, or mixtures thereof. Illustrative polyf unctional aromatic 
compounds which can be employed include trimellitic anhydride, trimellitic acid, 
trimellityl trichloride, 4 - chlorof ormyl phthalic anhydride, promellitric acid, 
pyromellitic dianhydride, mellitic acid, mellitic anhydride, trimesic acid, 
benzophenonetetracarboxylic acid, benzophenonetetracarboxylic anhydride, and the 
like. The preferred polyf unctional aromatic compounds are trimellitic anhydride 
and trimellitic acid or their acid halide derivatives. 

BSPR: 

The amount of the optional polycarbonate resin utilized in the composition of the 
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present invention can vary widely and is not critical to the present _ invention. 
Generally, the polycarbonate resin will be used used in amounts ranging from 
about 25 to about 500 parts by weight, preferably from about 50 to about 400 
parts by weight, more preferably from about 100 to about 300 parts by weight,, and 
most preferably from about 150 to about 250 parts by weight, based on 100 parts 
by weight of the polyester resin component. 

BSPR: 

In the flame retardant additive, the halogenated polycarbonate resin is 
preferably present in amounts ranging from about 3 0 weight percent to about 85 
weight percent, more preferably in amounts ranging from about 4 0 weight percent 
to about 75 weight, and most preferably in amounts ranging from about 60 to about 
70 weight percent based on the total weight of the flame retardant additive; the 
antimony compound is preferably present in amounts ranging from about 5 weight 
percent to about 4 0 weight percent, more preferably from about 10 weight percent 
to about 35 weight percent and most preferably from about 2 0 weight percent to 
about 3 0 weight percent based on the total weight of the flame retardant 
additive; and the polyetherimide ester elastomer resin is preferably present in 
amounts ranging from about 10 weight percent to about 30 weight percent, more 
preferably in amounts ranging from about 12 weight percent to about 25 weight 
percent and most preferably in amount ranging from about 15 to about 2 0 weight 
percent based on the total weight of the flame retardant additive. 

DEPR: 

Examples 1 and 3 illustrate a composition falling outside the scope of the 
instant invention and are presented for comparative purposes only. These examples 
utilize the same components in their composition as the composition of, 
respectively, Examples 2 and 4, with the exception that the polyetherimide ester 
elastomer carrier of the present invention which is utilized in the flame 
retardant additive of Examples 2 and 4 was replaced by a different carrier, ethyl 
vinyl acetate carrier ("EVA") for comparative purposes. The designation FRC-1 in 
the Examples stands for the comparative flame retardant additive which comprises 
halogenated polycarbonate resin, antimony trioxide and EVA in, respectively, the 
following weight percentages: 67:20:13. The designation FRC-2 stands for the 
flame retardant additive of the present invention in which, as indicated, the 
same amount by weight of polyetherimide ester ("PEI" ) resin is substituted for 
EVA . The amount, by weight, of the other components in the compositions of 
Examples 2 and 4 also remained the same relative to, respective, the compositions 
of Examples 1 and 3. The PBT (poly ( 1 , 4 -butylene terephthalate) utilized in the 
examples was Valox.RTM. 315 from General Electric Company; the halogenated 
polycarbonate resin utilized was BVC-58 made by Great Lakes Chemical Company, a 
high molecular weight brominated polycarbonate resin that has 58% brominated 
polycarbonate ; and the impact modifier utilized in Examples 1 and 2 was Paraloid 
KM-653, from Rohn and Haas, and the polycarbonate utilized was General Electric 
Company's Lexan.RTM. polycarbonate resin. In all the Examples the resulting 
polymeric composition was formed, by injection molding, into test bars measuring 
2.5 inches . times . 1/2 inches . times . 1/8 inch. A number of tests were taken of the 
physical properties of the composition according to the ASTM standards noted 
above and the test procedure set forth in Underwriters Laboratories UL94 
Bulletin, and the results are set forth in Tables II and IV below. All parts in 
Tables I and III are listed in terms of percent by weight. 

DETL: 

TABLE I EXAMPLE Composition 1 2 

PBT 20.00 20.00 Polycarbonate 47.45 47.45 

Impact Modifier 12.00 12.00 Stabilizer 1.25 1.25 Teflon Concentrate 0.30 0.30 
FRC-1 19.00 -- FRC-2 -- 19.00 



CLPR: 

16. The composition of claim 1 wherein the halogenated polycarbonate compound is 
a brominated polycarbonate compound. 

CLPR: 

19. A composition of claim 1 which further contains a polycarbonate resin of the 
formula ##STR15## wherein R . sub . 1 and R.sub.2 are independently hydrogen, (lower) 
alkyl or phenyl and m is at least 30. 

CLPR: 

20. The composition of claim 19 wherein the aromatic polycarbonate resin is 
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derived from a diphenol and phosgene or a phosgene precursor. 
CLPR: 

26. A flame retardant additive which is comprised of (a) a halogenated 
polycarbonate resin; <b) an antimony compound; and (c) a polyetherimide ester 
elastomer resin carrier, wherein the halogenated polycarbonate resin is present 
in amounts ranging from about 6 0 weight percent to about 70 weight percent based 
on the total weight of the additive, the antimony compound is present in amounts 
ranging from about 2 0 weight percent to about 3 0 weight percent based on the 
total weight of the additive and the polyetherimide ester elastomer resin carrier 
is present in amounts ranging from about 15 weight percent to about 2 0 weight 
percent based on the total weight of the additive. 

CLPV: 

(b) a flame retardant amount of a flame retardant additive comprising a 
halogenated polycarbonate resin composition and an antimony compound in 
polyetherimide ester elastomer resin carrier, wherein, in the additive, the 
halogenated polycarbonate resin is present in amounts ranging from about 6 0 
weight percent to about 70 weight percent based on the total weight of the 
additive, the antimony compound is present in amounts ranging from about 2 0 
weight percent to about 3 0 weight percent based on the total weight of the 
additive and the polyetherimide ester elastomer resin carrier is present in 
amounts ranging from about 15 weight percent to about 2 0 weight percent based on 
the total weight of the additive. 
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